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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the input 
current characteristics of an AC/DC converter. 
SOLUTION: A diode bridge 13 and a thyristor bridge 
21 which is connected in series with a pair of IGBTs 
30, 31 and has polarity opposite to that of the diode 
13 are connected parallel with the AC/DC converter. 
A gate driving circuit 50 responds to the voltages 55- 
57 of the AC power source and currents 51-53, and 
turns on the appropriate pair of thyristors 22-27 and 
the IGBTs 30, 31 so that these currents may become 
close to a sine curve. When the currents are within an 
allowable range, the IGBTs 30, 31 under an on- 
condition are turned off. In response to that the 
respective IGBTs 30, 31 are turned off, thyristor-off 
circuits 40-41, 45-47 reverse-bias the thyristors 22-27 under the on-condition, and turn off 
them. The structure supports power regeneration, and feeds back power generated from a 
load to the AC power source. 
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mm Ac/Dc^mii<^x;^iijsE#tts^3feii-f- 

AC/DC ^m^t ^ iS^'f y 

v'l 3 -^I GBT3 0, 3 1 ttt^lJtgjffi^ttT 

miS&SOtt. ACmMromUS 5~5 7*5j;tJ«fl:SiE5 1 

5tv f-'f y 2 2-2 7*5j;t):i GBT3 0, 31 

fz^.^.X\ :t>"^m-X'h-otc IGBT30, 31/!i5:t7 
:ljtl6(C$tu5= ■y-'f y ;^^:t7|ilSS4 0~4 1. 45~ 
47tt, €-IGBT30, 3 li)i:ty'!tkM\r.^^tz:zt 

K&!^l,X. i^:y^m<r>^-< y 2 2~2 7(cjffi/M 
tc, «;;^illSfe?r^3f :ft#;ii^b^^ufcm;^i5rAC'i; 
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T. fufB3ffiAC/DC«;'3lil4^m^|.4. 

3 o<Dg?ilSBS:#XLT(/^S 1 1 % 1 6 o©i/-l' KA^ 

AC/D cm;^©^'^^^^, 

IE i^-zPfc J; \^~Mz. J; o T mrE:?V K7' y s/ 

D C«ffi^Ait(-iDx?i J; 5 (o:7ioTV>5 't.roteiisv^ 

WEStBAC/DC*;^)!!^!^*^!!^. 
3 o(D^^^^<«;tTU^5 1 i t> 6 orof--l' y ;^ 

7-Y>(^5*)©i*:{-«^^tbT4oi3, Biitfl-y--^' y ^^^^ 
BuiE^/'r :r- F j^roflEttT-miH A c mm t «a 

y T' y i>W=S-«f4, «^ftiJPSffl-f 20 
^'*3J;t;3M:&[Rl<Dy-r:t-KSrM5yt#^fc: I GBT^ 

l*fcSE^i^ixT*5i5. milBIGBTtt. B^^fB■!^'f y 

;r7|ll^(t. Huiei GBTC0 9*,co>tJ$;1-S loco I G 
B T irMIES>t*J|5Sffi-l' ^-^^ 5 -fewm-tS 1 o 

Si 5(-=teoT*5i9. miia3ffi«;^|fil4AC/DC^m 
^ett, >'W«£E*5J;0#7'i' vastus 

J«;«:LT, WEf-'f y ;^^'--W:tVffi-^*5j;tJ5BfilE I G 

BT-.ro»iiffi-i-Sr|g4$:-y:5r ttioT, if)fB7-Y 

iBi^-Y y ;^ ^ 7' y y it/lulB i g b t tilKi^*]};:* 
:i i 3 t0AC/D C«;bil 

KJEom-t5 I GBT>5S«^Si^TV^/j;^^J^ro^-/^ 

^; 5»®-t 5 J; 5 '^eUtt^lrW-fS ^-f ^- K i: ff^iJtS^ 
^ ;h.fc: 3 VxVf - Srii V ^ 5 r i i 1- S If *il 

1 tB«(o 3 10 A c/D cm:i3m'±m^mo 

[f**il 3 ] iflte :/-y- i M?iJ (ciSii^ ^ tLfcffifet 
Sr«^T</^5wi:^i|$mi:t-2ilf*«2E«ro3ftAC 50 
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[0 00 1] 
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^^P>tl5t^0) --i:«&$tb5„ -|S:6t)7iAC/D 
m^tt, I GBTA»e,«fiK$tt5. L;!i^U IGBT* 

ihK-^VXs ^} :^f><D'='^V\i, IGBTWIO^J- 

■y-/<V:J' 1 TtCioT. DC«J±;45, lEU-^ul 5*3 J; 
t/A l^-zH 6 t^tim^:^ U Ait 18 
«*pro^-i'7°W5r^fflSic, W^SffroDC/Ac-rv 
/^•-^j') tPPAp$ti.5„ L/i^'L, ift<7?A:^l;»£!&JF^;55 
AC«)l«J±t tt(e:|l2t:^$ti,TV^5;as, :i(DXo 

K-Zy •;/i>W{tb,COFB^ffiH. mt)m± (regeneration) 
(OACif'J y Y-^(DWMM&\^n^-'LX\>^f£.\,^:LtXh 
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f-^ y 2 2-'2 4(c:ig/WT:^S'J!3Px.'5o IDISi-. 
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K4 5. r^VxV-y-4 6*5j:t>%irL4 7^jix. 

X. sxTxum-t^o 

[0 0 10] AcmMi^i:^nMwmm.^?^±^^^ 
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